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ABSTRACT 

This teacher guide is part of the materials prepared 
for an individualized program for ninth-grade algebra and basic 
mathematics students • Materials written for the program are to be 
used with audiovisual lessens recorded on tape cassettes. For an 
evaluation of the program, see ED 086 5U5, In this guide, the teacher 
is provided with objectives for each topic area and guided to 
materials written for a. given topic. Three short criterion tests are 
included for each topic covered. Properties of real numbers are 
developed through a set of axioms in this package. This work was 
prepared under an ESEA Title III contract. (JP) 
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03-03 

ADDITION AND MULTIPLICATION OF REAL NUMBERS 

In this unit, we begin the study of the structure of 
algebra by calling attention to some of the axioms, or 
postulates, for the set of real numbers. It is hard to 
realize the Importance of some of these postulates because 
they seem to be such obvious statements. You will be 
tempted to brush some of them aside and Igrrre them. Don't 
yelld to this temptation; remember, you can't build a house 
utTtll you learn how to hammer a nail. 

Many of these axioms $ or postulates, villi be referred 
to by name later In the course » You must be familiar with 
their names as well as their meanings. 

PACKAGE GOAL: to understand some j£ t'jis basic assumptions 
on which algebra is built und be able co apply them. 
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PACKACB OBJBCnVBSt 

I. Glvtii a MC Md «ii irp«v«eiM» ttU if ttui wmz in 
einatd uadkMr that optfatlon. 

2« GiiTM a trua aaattnea, InAiaata uhlch axioM and 
prladplaa an Ulttati^tad by tha aaatanea. 

3« Glvaa a niaarical axpraaalM Involving addition 
and tha **oppoaita^ of a nunbatt sinplify tha 
axptaaaiot. 

4. Givan an opan aantanea InrolTing tha abtoluta 
valua of a nuiri>ar, ftpaeify tha aolution aat by 
Staph* 

5. Givan a mMatieaX aspraaaion involving addition, 
alaplify tha axpraaaion. 

6. Givan a variabla axprattion, slaplify by using 
tha diatributiva gxioii, 

7. Givan an axprataion that contalna an indicatad 
product • aiaplify tha axpraaaion. 

8. Givan an ai^raaaion that raquiraa tha application 
of tha ptoparty of tha raciprocal of a product, 
aiaplify tha ax^nrastion. 
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I. U. # 03-03-01 



Axiom of Closure 



4 



You need to recall: 



The quantifier » *'for alV\ la another fora of **for 
each". Therefore » a atatoMnt auth aa» **for all 
a and b» the aua a + b le 5" can be ebovn to be falee 
by finding only one replacoMnt for a and b auch that 
a + b ^ 5. 



OBJECTIVES: 

1. When aaked to etate the astai of closure 
for addition^ you will mrite **Por all real 
nuabera a and b» the mm a + b le a unique 
real nuaber.'* 

2. When aaked to atata the axioc of doaure for 
aultlpllcatlottt you will write "For all real 
nuabera a and b» the product ab la a unique 
real nuaber**. 

3. Given a aet and an operation^ tell if the 
aet la cloaed under that operation* 



ACTIVITIES: 
Study: 

SAM : pagea 63*64 (to paragraph three on 
page 64.) (objective 1>2>3) 



Suggeated exerclaea: 
S & M ; page 66; exa. 1 -* 10 (objective 3) 



CrltMlon TMt 03-03-OUl 

1. Wrlto thft axlott of cloturt for addition • 

2. Wrlto the n±om of closure for multiplication. 

3. Indicate whether each of the sets le "closed" 
or '*not closed** under the given operation. 

(a) (0, 1, 2, 3), addition 

(b) (1), multiplication 

(c) (the positive even Integere}^ multiplication by 

Criterion Test 03-03*01*2 

1. Write the axiom of closure for addition, 

2» Write the exlom of closure for multiplication. 

3. Indicate whether each of the sets Is "dosed"' or 
"not closed" under the given operation. 

(a) (1, 3, S}, multiplication 

(b) (the powers of 2}» multiplication 

(c) {0» 2, 4» 6, . . .}» addition 

Criterion Test 03-03-01-3 

1. Write the axiom of closure for addition. 

2. Write the axiom of closure for multiplication. 

3. Indicate whether each of the sets is "closed" or 
"not closed" under the given operdtion. 

(a) (0, 1}, multiplication 

(b) (the natural numbers)^ subtraction 

(c) (0, 5, 10, 15, . . .}» addition 



Answers 



Criterion Test 03*03->01-01 

1* For all rssl nuabers m and b» ths sub s ^ b Is a 
unique real number. 

2. For all real mnbers a and b» the product a • b 
Is a unique real nuaber. 

3. (a) not ' dosed 

(b) closed 

(c) closed 



Criterion Test 03H>3-01*-02 

1* For all real mnbers a and the eua a -I- b la a 
unique real nuaber* 

2. For all real nusftiers a and b» the product a * b 
Is a unique real number* 

3* (a) not closed 

(b) closed 

(c) closed 



Criterion Test 03-03-01-03 

1. For all real nuabers a and b» the sum a b Is a 
unique real number* 

2* For all real numbers a and b» the product a * b 
Is a unique real number. 

3* (a) closed 

(b> not closstf 
(c) closed 
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I. U. # 03-03-02 



Identifying Axioms 



03-03-^2 



OBJBCTIVBS: 

1. Hhtn Mkad to Btmt% ttni tmti^vm property of 
•quality^ you will irrltOi ^ov all rul nuabero 
a, a - a**. 

2« When aakad to «tato tha ayiMtric property of 
equality, you will vrlte, "For all real nuabere 
a and b: If a • b, then b ■ a". 

3. When aaked to etate the traneltive property of 
equality t you vlll write, "For all real nuabere 
a, b, and e: If a • b and b « o, then a ■ d\ 

4. When aaked to etate the coaautatlve axloa of 
addition » you vUl write, *'For ell real nuabere 
aandb, a + b- b-f a*'. 

5. When aaked to atate the coaautatlve axloa of 
aultlplleatlon, you will write, "For all real 
nuad>era a and b, ab ■ baV. 

6. When aaked to etate the aeeoclatlve axloa of 
addition, you will write, "For all real nuid>ere 
a, b, and e, (a <f b) 4> e • a + (b 4> c)'\ 

7. When asked to write the aeeoclatlve axloa of 
aultlplleatlon, you will write, "For all real 
miabera a, b» and c, (ab)c - a(bc)". 

8. Given a true sentence* Indicate which axlons and 
principles are llluatrated by the aentence. 



ACTIVITIES: 
Study: 

S & M ; page 64, beginning with paragraph three, 
(objectives 1, 2, 3, and 8) 
pages 66 - 68 (objectives f , 5, 6, 7, 8) 

Suggested exercises: 
S & M : page 65; ex. 15 - 24 (objectives 1, 2, 3, 8) 

page 68; ex. 1-20 (objectives 4, 5, 6, 7, 8) 
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Cvitwicm TMt 03«03-02«-01 



1* Stata the rtfltxlv* property of mqwli^y. 

2. Stato the tyBaetrlc proporty of oqtuiUty. 

3. State the treoeltlve property of .equality. 

4. State the connutatlve axlos of addition. 

5. State the coMMitatlve axloa of vultlpllcatlon. 
6* State the aaaoclatlve axloK of addition. 

7* State the aaaociative axiom of milt iplicat ion. 

8. NaM thtd axiom illuatrated by each of the follow- 
ing tnie aentencea. 

(a) 7 • 5 - 5 • 7 

(b) If X + y • 5, then 5 ■ x + y 

(c) 9 • (3 • 6) - (3 • 6) • 9 

(d) 3 + (5 + y) • 8 + y 

Criterion Test 03-03 -Ol-^Oa 

1. State the reflexive property of equality. 

2. State the aynoietric property of equality. 

3. State the transitive property of equality* 

4. State the cosnutative axiom of addition. 

5. State the commutative axiom of multiplication. 

6. State the associative axiom of addition* 

7. State the associative axiom of multiplication* 

8. Name the axiom Illustrated by each of the following 
true sentences. 

(a) 7+6-6 + 7 

(b) 9 + (7 + 3) - (7 + 3) + 9 

(c) X + y ■ X + y 

(d) (5 • 3) • 2 - 5 • (3 • 2) 

10 



Ctltorlcm TMt 

1. Stat« th% rtf.Uxlvt ptopmtty of •quality* 

2. Statft the STsanetrlc property of tquality. 

3. Stato tha tranaitlva proparty of aquality. 

4. Stata tha eoamutativa aadott of addition. 

5. Stata tha conautativa axiom of multiplication. 

6. Stata tha aaaodatlva axloa of addition. 

7. Stata tha aaaociativa ajdoai of multiplication. 

8. Nama tha axiom illuatratad by each of tha following 
trua aantencaa. 

(a) If X • 3 and 3 ■ y, than x » y. 

(b) 8 • (5 • 3) • (8 « 5) • 3 

(c) -3 + 0 • 0 + -3 

(d) (x -I- 7) + 3 - X 10 
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Answers: 

Criterion Test 03->03-*02-01 

1. For sll reel nuabers 

2. For all real nuiBbers 

3. For sll real nuabers 
b « c» then s ■ c« 

4« For sll real nuDbor& 

5* For all real nunbers 

6* For sll reel numbers 
a + <b + c). 

7. For all real numbers 

8. (s) 
(b) 
(c) 
(d) 



S» S " s« 

s and b; If s ■ b then b ■ 
s» b» snd c: If s • b snd 

a and b» a 4* b « b 4* a. 

a and b» ab ■ bm. 

a» b» and c» (a 4* b) f c ■ 

a» b» and c» (ab)c • a<bc)« 



coonutatlve axlon of nultlpllcatlon 
syonetrlc property of equsllty 
coonutatlve axiom of multiplication 
associative axiom of addition and sub* 
stitutlon principle. 



Criterion Test 03-03-02-02 

1* For all real numbers a» a ■ a. 

2. For all real nuc:!^«rs a and b; If a ■ b» then b » 

3. For all real nuirisers a» b» and c: If a ■ b and 
b ■ c» then a ■ c* 

4. For all real numbers a and b» a b ■ b 4* a. 

5. For all real numbers a and b, ab ■ ba. 

(continued) 
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Anewers (continued) 



6. For all real nuubera a» b» and c» (a 4- b) c ■ 

a + (b + c). 

7. For all real nuabera a» b» and c» (ab)c • a(bc). 

8. (a) conmutatlve axiom of addition 

(b) commutative axiom of addition 

(c) reflexive property of equality 

(d) aaeoclatlve axiom of multiplication 



Criterion Teat 03*03*-02->03 



1- 


For 


all real nunbara a» a ■ a. 


2. 


For 


all real numbers a and b: If a ■ b then b « a. 


2. 


For 
b • 


all real nuDabers a» b» and c: If a » b and 
c» then a " c« 


4. 


For 


all real numbeTS a and b» a *f b ■ b a. 


5- 


For 


all real nunibera a and b» ab ■ ba. 


6o 


For 
a + 


all real numbers a, b» and c» (a *f b) «f c » 
(b + c). 


7. 


For 


all real numbers a» b» and c» (ab)c « a(bc). 


8. 


(a) 
(b) 
(c) 
(d) 


transitive property of equality 

associative property of multiplication 

conmitatlve axiom of addition 

associative axiom of addition and substitution 



principle. 
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I. U. # 03-03-03 



The Opposite of a Real Nunber 
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OBJECTIVES: 



1. Whm mMA to ttatt thm addltlvs axloa of s«ro, 
you wlLl vrltOp "Th« oot of roal nuabors eontmlns 
a uaitiucii olMMt 0 baving tho property Chat for 
cvory roftl tuMbor a<f0««iiid04'a"«**« 

2. Glvoii an oxprooolon InvolTint tho addition of 
raal nm&%TBp aiaplify tba axpreaalon. 

3. Whan aakied to atata tha ajdoa of oppoaltaa, you 
vill vrltap ^or avary raal mnbar a thara la a 
unlqua roal nuribar "a auch that a 4* ("'a) ■ 0 and 
ra) + « « 0^. 

4. Glvan a niuaiarleal axpraaalon Involving addition 
and tha opt^alta of a nuabar, alapllfy tha 
axpraaalon. 



ACTIVITIES: 
Study: 

S & M ; pagea 70 - 73, (objaetlvaa Ip 2, and 4) 
pagaa 76 * 789 (objaetlvaa 3 and 4) 

Suggeatad axareli^aa 
S 4 M : paga 74; ax. 1 13, odd (objaetlvaa 1, 2, and 4) 
pagaa 7$ - 79; 1 * 15, odd (objaetlvaa 3 and 4) 
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CritarloB Y«st 03-03-03-01 



1. Stattt th« addltleii axiom of aero 



2. Slnplify oach MprossiOA* 

(•) "6 + "8 

(b) rs + 5) + -6 1/2 

(c) 7 + -5 

3. Stat* the aadLoa of opposltaa. 

4. Slapllfy each aiqiraaaloa. 

(a) - (-6) + 4 

(b) - r3 + 8) 
<c) - [8+ (-5)1 



Criterion Teat 03-03-03-02 



1. State the addition axiom sf lero 

2. SlJBplify each expreasion. 

(a) '12 + 5 

(b) ("6 + 3) + - 3 3/4 

(c) 3 + "3 

3. State the axiom of oppoaitaa. 

4. Simplify each expreaaion. 

(a) -rS) ♦ 4 

(b) -(-8 + 5) 

(c) -[7 + (-3)1 
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Criterion Test 03-03-03-03 



1. Stat* tlM additleo udom of loro* 

2. Slapllfy Mwh Mq^r««glon* 

(«) -8 + 4 

(b) (-6 + 8) + 2 1/2 

(c) -6 + "8 

3. Stat« tha axloa of oppoaltaa. 

4. Siapllfy aach aacpraaalon. 

(a) -(-7) + 2 

(b) -(-8 + -2) 
(c> -1-3 + (-7)1 
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An«v«ir8t 



Crituioa TMt 03-03<-03H)l 

1. Th« Mt of rftal MMib«rs cpntajLat « imlqu* dement 
0 hcving the pt«pttrty that for «v«ry r««l nuabor 
•»•■*• 0 ■ « «ad 0 4* • « 

2. (•) -14 

<b) -6 1/2 
(c) 2 

3. For ovory real mabor « thoro it a unlqua real 
nuabar 'a such that a * (**a) ■ 0 and ("a) 4- a > 0. 

4. (a) 10 
<b) -5 
<c) -3 



Criterion Teat 03-03-03-02 

1. The aet of real nia^ra coatalna a unique element 
0 having the property that for every real nuaber 
a, a 4^ 0 ■ a and 0 -f a ■ a. 

2. (a) -7 

(b) -6 3/4 

(c) 0 

3. For every real auaber a there la a unique real 
number "a auch that a (*a) ■ 0 and ("a) 4 a ■ 0. 

4. (a) 9 

0>) 3 
(c) -4 
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Crlte;ion Test 03-03-03-03 



1. The set of r««l nuabers contains a unique eleaent 
0 hevlng ths property that for every real nuaber 
a, a -f 0 ■ a laaA 0 a ■ a. 

2. (a) -4 

(b) 4 1/2 

(c) "14 



3* For every real nuaiber a there Is a unlqise real 
nuaber "a such that a •¥ ("a) ■ 0 and ("a) 4 a ■ 0. 



4. (a) 9 
Cb) 10 
<c) 10 
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I. 0. # 03-03-04, 



Absolute ValM 
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OBJECTIVES s 



1. Given n wprMsion isfolviat abMlutt value » 
detenlM thm value of the expreesion. 

2. Given en open eeatenee involving the ebeolute 
velue of e ttui^ber» opoeify the eolution eet by 
greph. 



ACTIVITIES: 



Study: 

S i M : pegoe 79 - SO (dbjectivee 1 end 2) 
Suggeeted ejcereieee: 

8 t M : pege 81; es. 1 « 11 odd (objective 1) 

pegee 81-82; ex. 13 - 23» odd (objective 2) 
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Crlesrion TMt 03-03-04-01 

1. 0«t«nlM th* valtM mi Mcb •spr«otlon. 

(•) |-8 + 5|.3 
(b) 3|:4 + !-5| 



2. 



(c) - |3 



Specify the fiolution mmt of Mch equation or 
In equality by graph. 



(«) 

(b) 
(c) 



+ 6-20 
> 2 



Criterion Teet 03>03-04-02 

1. Determine the value of each expreaslon. 
(a) |7 + (-4)1 + 4 



(b) 3 

(c) - 



8| 



2, Specify the solution set of each equation or 
liiequellty by graph. 



(b) 
(c) 



+ ra) - 1 

> 3 
±2 



Criterion Test 03-03-04-03 

1. Deteraloe the value of each eaqpresslen. 

(a) 1-3 + 1| + 4 

(b) -71 + 3|-2| 

(c) -|4| 

2. Specify the solution set of each equation or 
Inequality by graph. 



(a) 
(b) 
(c) 



+ 1-6 

< 6 
> 2 
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Au8%mrs: 

Criterion Teat 03-03-04-01 

1. U) 0 0>) 17 (c) -3 

2. U) 

♦—4 1 1 1 1 — > 

"14 '7 0 7 14 

9 

(b> 

a I ^ — I — h— 1 — ^ I > 

-3 "2 "1 0 1 2 3 



<c) 

f 1 1 I I I ' I I < 

"4 "3 "2 -1 0 1 2 3 



Criterion Test 03-03-04-02 

1. (•) 7 (b) 18 (c) -8 

2. (fi) 

^ 1 1 1 ^ 

'4 -2 0 2 4 



(b) 



f— H \ 1 — H 



(c) 
-3 



i — 1 1 \ i — h 



-2 -1 
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Antwera: 



Criterion Test 03-03-04>'03 

1. (a) 6 (b) 13 

2. (8) 

*i — h— j — I — h 

-5 "4 -3 "2 -1 



(c) -4 



i — \ — I — I — I — f- 




1 — I — f 



6 



(c) 

1 ^ 
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I. n. f 03-03-05 



Addition 
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03-03 



OBJECTIVES : 



1. Whan Mkttd to covplate tha 0Mtmce» "If m and b 
are each poaltlva mnbara or aaro» than t 4* b « ? 

you will vricc {a| * \h\. 

2» When aakad to coaplata tha aaiitanca» **If a and b 
are aach tiafatlva auiriiara. than a *t- b « ? >^ 
you wlU mrlta -Cla] + |b|). 

J. When aakad to cooplata tha aantanca» '*If a la a 
Doaltlva nuabar and b la a nagatlva nuabar and 
|a| ^ ibL than a 4- b ■ ? you vlU vrlta 



4. Whan aalcad tc conplata tha aantance» "If a la a 
poaltlva nunbar and b la a nagatlva nint^ar and 
|b] 2. |aL than a 4- b « ? you will vrlta 

- |a|), — 

5. Given a nuaarlcal eiqiraaalon Involving addition » 
alaqillfy tha axpraaalon. 



S & M ; pagaa 82 - 84 (objectlvea 1»2»3»4»5) 

Suggeated exardaaa: 
S & M ; page 86; ex. 1 * 17» odd (objaetlvaa 1,2»3»4»5) 




ACTIVITIES: 



Study: 
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Criterion TeiBt d3-*03«*05«01 



U Complete the eenteace, "If ii and b are each positive 
nuabere or aero, thea a 4* b ■ ? ' . 

2. Complete the aantencep "If a and b ate each negative 
nunbera, then a + b « ? * \ 

3. Co^>lete the aentencep "If a la a positive number 
and b la a negative number and ia| iL \h\p then 

a + b « ? . 

4« Complate the aentence, "If a la a positive nuniber 
and b la a negative number and |b| >. jali then 
a + b «■ ? . 

5. Simplify each e3q>reaslon« 

(a) -20 + (-8) +7 + 12 

(b) -3 + (-5) + (-(3 + 5)] 

(c) -0.7 + 1.72 + (-^3.1) + 2 



Criterion Test 03-03-05-02 



1. Cofl^lete the sentence » "If a and b are each positive 
nundiers or aero, then a + b ■ ? " . 

2. Complete the sentence, "If a and b are each negative 
numbers, then s + b ■ ? " » 

3. Complete the sentence, "If a Is a positive nuid>er 
and be Is a negative ntnaber and {a| >. ib|, then 

a + b « ? " . 

4« Complete the sentence, "If a la a poaltlve number 
and b Is a negative number and |b| !l |a|, then 
a + b - ? " . 

5« Simplify each expression. 

(a) 17 + (-8) + 0 + (-14) 

(b) -3 + (-8) + (-7) + 5 

(c) -17 + (-6)] + 14 + (-3) 
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Criterion Test 03-03-05->03 



1. Complete the sentence, "If a and b are each positive 
numbers or sero, then a + b ■ ? 

2. Complete the sentence, "If a and b are each negative 
numbers, then a + b ■ ? 

3. Complete the sentence, "If a Is a positive nuaber 
and b Is a negative number and la I ;t. lb], then 

a + b - ? ". 



4. CoBq>lete the sentence, "If a Is a positive number 
and be Is a negative number and |b| > |a|, then 
a + b - ? ". I I _ I I 



5. Simplify each e^^resslon. 

(a) -14 + (-8) + 5 + (-9) 

(b) -3 + 6 + (-12) + 14 

(c) -15 + [-{-6 + (-8)}) 
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Answers: 

Criterion Test 03-03-05-01 



1. 
2. 
3. 

^. 

5. 



- |b 



b|) 



-qbj -11) 

(b) -I^ 

(c) -.08 



Criterion Test 03-03-05-02 



1. 
2. 
3. 
4. 

5. 



-( 



7 

b| - 



b|) 
•I) 



(a) -5 

(b) -13 

(c) 10 



Criterion Test 03-03-05-03 



1. 
2. 
3. 
4. 

5. 



la 
-( 

l« 
-( 



+ lb 
b| - 



b|) 
•I) 



(a) -26 

(b) 5 

(c) -1 



X. 0. # 03-03-06 



Th« Distributive Axiom 




OBJECTIVO; 

i. ClvM a variable axyrMalon, alaipllfj by ualac tha 
diatrlbvtlTa ptop ^ t t y. 

AcrnrmB: 

Study: 

S t M t S8 - 69, tObJactlva 1) 

Stifgaatad asardaaa; 
S t M ; p^m 90; axardaaa 1 - 19, odd (Objactlv* 1) 
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Criterion Tc«t 0)-0)-n6-^l 

1. Slapllfy Mch csprMsloB. 
U) 37s 4 I2x 

(b) 4x -f 2y -f 9k ♦ 40y 

(c) 5X7 -f 4x -f (-2)xy ♦ 8x 

(d) Jx' ♦ 5« ♦ 2x 4 4x^ 

Criterion Test 03-03-0^2 

1. Slaplif/ Mch cxprtsitlon. 
(c) 42ji 4 lU 

(b) 1231 * 3y ♦ 5x -f 7y 

(c) 7r ♦ 2xy 4- (-3)x7 ♦ 5x 

(d) 4y2 ♦ 2/2 ♦ 7y 

Criterion T««t 03-03-06-03 

1. Sli^tllfy each expression. 

(s) 5x ♦ 3x -f 5 ♦ 2ax ♦ (-11) 

(b) 7x ♦ 37 4x ♦ 87 

(c) 2x7 -f (-3)x ♦ 2x7 4- 7x 

(d) 3x2 ♦ 2x ♦ ^^2 4 (.2)x 
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Aasw«r« to Criterion Test* 

Criterion Tmc 0>-0>>06>01 
1. U) 49x 

(b) 13« ♦ 42y 

(c) ywf ♦ 12x 

Criterion Test 03-03-06-02 
1. U) 53x 

(b) 17x ♦ lOy 

(c) 12« ♦ (-l)xy 

(d) 6y» ♦ 7y 

Criterion Teet 03-03-06-03 
1. U) 3«x ♦ (-6) 

(b) lis * llj 
(c> 4zy 4x 
(d) 8x2 



OBJECTIVES: 



1. Uhra Mk#d to atatt tht auJltlpllcatlirtt nloa of OM, 
you viH vrlto, ""Tte aot of roal ouabon has a uolqua 
aloMftt 1 harlot tho proporty that for amy roal 
mmtmt a, a • 1 • a aod 1 • a • a**. 

2. UhoB aahod to atata tha wiltlpllcatlTO pioparty of 
saro, you vlll vrita, "^Por oacb roal m^bor a, 

a • 0 • 0 aod 0 • a • 0^. 

3. Whao aafcod to atata tha wltlpUcatliro propa ity of 
-1» TOO will vrlta, **Por all roal ou^ra a» 
a(-l) • *a and (-l)a • -a**. 

4. Hhao aakod to coaplota tha atataamtt **Tho product of 
a pooltlvo aad a ootatliro nirttr la t you will 
vrlta ""a oatatlTo ouBbor**. 

5. Ubott aakod to ooaiplota tha atataaant '*Tho prt>duct of 
too poaltlvo iwhara la t you viU vrlto» ''a 
poaltlvo rjuBbor**. 

6. Uhoo aakod to coaplota tha atataMot* ^*thm product of 
too nafatlvo ao^ra la t you will vrlta, '^a 
poaltlvo ouBhor**. 

7. Vhan aakod to oooploto tha atataMot* **Tho ahaoluta 
valua of tha product of two roal iiuwbora la t ^ > you 
will wrltOt '^tha product of tht ahaoluta waluaa of tha 
auBhara". 

8. Glvoo aa asqproaalon that contaloa an liidlcat«l product, 
alopllfy tha ozproaalon. 



iycmiTIESt 
Study: 

S k M : pagoa 92 - 94 (Objactlvoa 1. 2, 3. 4. S, 6. 7, 8) 

Suggaatad axardaoa: 

S 4 M : pagua 9S, 96 » azardaoa 1 - 29v> odd 

(Objoctlva 8) 
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CriCttlon TMt 03-03-07--01 



1. Stat« thm ■ttltlpllcatlw azloQ of ona. 

2. Stmtm thm flultiplicative property of stro. 

3. StAto the «ultlpllcatlir« property of 

4. Coaploto the statOM&tt '*Th« product of a positive 
ead e negative nuiber le T 

5. Coaplete the eteteMntt ••The product of tvo positive 
moibere le T 

6. Coeplnte the eteteaentt '^The product of two tiege-* 
tlve nuabers la ? 

7. Coaplete the atateaent, "The ebaolute value of the 
product of two real i>uii>ere la T." » 

8. Slapllfy each expreaalon. 

(a) (-5) (-3) + (-2) (5) 

(h) -6 [3 + (-4)1 

(c) 3 - (-y) + 3y + 7 + 2y 
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Criterion TMt 03*03-07-02 



1* State the maltiplicative axiom of one* 

2* State the multiplicative property of zero* 

3* State the wiltiplicative property of -1* 

4* Complete the stateMnt, **The product of a positive 
and a negative nuid>er is ? * \ 

5. Complete the atatement, "The product of tvo 
poaitive nuabera ia t " > 

6» Complete the atatement, ''The product of tvo 
negative nuabera ia T ^ . 

7. Complete the atatement, "The abaolute value of 
the product of two real numbere ia ? 

8* Simplify each axpreasion* 

(a) (-6) (-8) ^ (-2) (15) 

(b) .3[8 ^ (-4)1 

(c) 8 - (•2y) + (-3)y + 7 4y 



ERIC 
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Criterion Test 03-03-07-03 



1. State the miltlpllcetlve axiom of one. 

2. State the nultlplicative property of sero. 

3. State the multiplicative property of 

4. Complete the etateaentt '^The product of a positive 
and a negative number la ? 

5. Complete the atatesent, '^e product of two positive 
numbers is ? ^ . 

6. Complete the statement « 'The product of two 
negative numbers is ? ' \ 

7. Complete the statement, "The absolute value of 
the product of two real numbers is ? 

8. Simplify each expression. 

(a) (5) (-3) + (-2) (-5) 

(b) -61 (-3) + (4)] 

(c) 3 + (-y) + 3y + (-7) + 2y 
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Anavera: 

Criterion Test 03^O3«07«Ol 

1. The set of reel nufldiere hee e unique elesent 1 
hevlng the property that for every reel number 
a, a • 1 • a end 1 • a • a. 

2. For each real nuB^er a^ a * 0 m o and 0 • a » 0. 

3. For all real nuabera a, a(-l) « -a and (••l)a • «*a. 

4. a negetlve nuaiber 

5. a poeitlve number 

6. a positive ntoflber 

7. the product of the absolute valuea of the numbers. 

8. (a) ■•^5 

(b) 6 

(c) 10 -f 6y 

Criterion Test 03-03-07-*02 

1. Th^ set of real numbers has a unique element 1 
having the property thet for every real nuadier 
a» a * 1 • a and 1 • a « a. 

2. For each real number a» a • 0 « 0 and 0 • a • 0^ 
3« For all real numbers a» a(-l) » -^a and (-l)e • -*a. 
4« a negative number 

5. a positive number 

6. a positive number 

7. the product of the ebeolute values of the numbers 

8. (a) +18 

(b) -12 

(c) 15 + 3y 
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Answers (continued) 



Criterion Test 03*03<»O7«»03 

1. The set of real numbers has a unique element 1 
having the property that for every real number 
a, a • 1 " a and 1 • a » a. 

2. For each real nuBd>er a, a • 0 • 0 and v • a • 0. 

3. For all real numbers a» a(-l) » -a and («l)a » -»a. 

4. a negative number 

5. a positive number 

6. a positive number 

7. the product of the absolute values of the numbers 

8. (a) -5 

(b) -6 

(c) 4y + <-4) 
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I. U. # 03-03-08 



The Reciprocal of a Real Huaibet 
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OBJ^IVESs 

1. VRien asked to state the axlesi of reciprocals » you 
will inrl.te» **For every real ntaber a except 0, 
there Is a unique real nunber l/e, auch that 

a • 1/a • 1 and i/a • a • 1/' 

2. Given a real nunber, irtlte Its reciprocal 
(auiltlpUcatlve Inverse) • 

3. When aaked to state the property of the reciprocal 
of a product, you vlU write i/sb • 1/a • l/b, 
(a ^ 0 and b ^ 0}'\ 

4. Given an esq^resslon that requires the use of 

the axlon of reciprocals » slspllfy the expression. 



ACIIVITIES: 
Study: 

S & M ; pages 97 98 (Objectives 1, 2, 3, 4). 

Suggested exercises 

S & M t page 99; ex. 1-12 (Objective 2), 

page 100; ex* 1 25, odd (Objective 4). 
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GritMion TMt 03-03-00-Oi 

1. Seat* cba mxiem ot raciproc«l«. 

2. writ* tht VMlprocAl of Mch tmb*t. 

(a) -1/8 

(b) 3/x 

(c) 8 

3. Stat* tha ptoparty of tha raclprocal of a pceduct. 

4. Slapllfy aach axprasalon. 

<a) 6ab(-l/6) 
<b) (-40ji»)(1/10) 
(c) 1/2 (8x 4- 10) 



Critarloo Taat 03-03-08-02 

1. Stata tha asdoa of raelprocala. 

2. Wrlta tha raclprocal of aach vmhmr, 

(a) -3/8 

(b) 4/x 

(c) -12 

3. Stata tha proparty of tha raelproeal of a product. 

4. Siaplify a&ch axpraaaloo. 

(a) 7xy(-l/7)^ 

(b) 1/8 (-48k*) 

(c) 1/3 (9x ♦ 12) 
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Criterion Tmc 03-03-08-03 

1. Sc«c« eh* axitm of r«clyr«calc> 

2. writ* thm raclprocAl of Mch aaabor. 

U) -2/9 

(b) l/«b 

(c) U 

3. scat* tb* property of tho roclproeal of • product. 

A, Slapllf^ ^i-meh wtproMloa. 

U) -1/9 (9*7) 
(b) (-2Sx>)(-l/S) 
<c) -1M(12 ♦ 20«) 




CrltcrlOD fm»t O3-O3-O0-O1 

1. Por mwrj raal nuibcr • except 0, ^hmn la • 
ualqua nal nmtmx such chat • • 1/a • 1 
mod 1/a • a • 1. 

2. (•) -8 

(b) k/3 

(c) 1/8 

3. 1/a-b • 1/a • 1/b, (a # 0 and b ^ 0) 

4. (a) -«b, 
<b) -4x 
(c) 4x 4- 5 



CrlcarloB Taat 03-03-06-02 

1. far avary r—X noabar a aaeapt 0, tbara la a 
ualqua raal noabar 1/a, avch that a • 1/a • 1 
moi 1/a • a • 1. 

2. (a) -8/3 
Cb) k/4 
(c) -1/12 

3. 1/a-b • 1/a • 1/a, (a ^ 0 and b ^ 9) 



(c) 3x 4 
Crltarlon Tat 03-03-06-03 

1. for avary raal nuaibar a axcapc 0, tbara la a 
uniqua raal auabar 1/a, auch Chat a * 1/a • 1 
and 1/k • a • 1. 

2. (a) -9/2 

(b) ab 

(c) 1/14 

3. 1/a-b • 1/a • 1/b, (a ^ 0 and b ^ 0) 

4. (a) -w 

(b) 5k» 

(c) -3 ♦ (-5«) 
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